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Abstract  Chronic  pelvic  pain  is  deﬁned  as  disabling  pain  of  at  least  six  months  duration.
Chronic pelvic  pain  has  often  multiple  causative  factors.  Careful  analysis  of  clinical  history  and
detailed clinical  examination  must  be  carried  out  to  guide  further  imaging  investigations.  Endo-
metriosis  is  a  common  cause  of  chronic  pelvic  pain,  although  there  is  no  correlation  between
the severity  of  lesions  and  pain  intensity.  Pelvic  ultrasonography  should  be  the  ﬁrst  line  imaging
examination  to  search  for  causative  conditions  that  include  endometriosis,  adenomyosis,  pelvic
varices and  chronic  infection.  Magnetic  resonance  imaging  (MRI)  is  useful  for  making  the  positive
diagnosis  and  assessing  the  spread  of  endometriosis.  MRI  is  more  accurate  than  ultrasonogra-
phy for  the  diagnosis  of  tubo-ovarian  abscess  when  an  adnexal  mass  is  identiﬁed.  Duplex  and
color Doppler  ultrasonography  as  well  as  MR  angiography  are  the  best  imaging  technique  for  the
diagnosis of  pelvic  congestion  syndrome.  In  patients  with  pudendal  neuralgia,  cross-sectional
imaging  help  exclude  nerve  compression.© 2015  Éditions  franc¸aises  de  radiologie.  Published  by  Elsevier  Masson  SAS.  All  rights  reserved.
Chronic  pelvic  pain  (CPP)  has  several  deﬁnitions  in  the  literature,  but  the  most  acknowl-
edged  one  is  a  pain  of  a  duration  of  six  months  or  more  located  to  the  pelvis,  which  is
non-cyclical,  not  relieved  by  standard  pain  medication  and  severe  enough  to  generate
functional  disability  [1,2]. CPP  represents  a diagnostic  and  therapeutic  challenge.  The
intensity  of  the  pain  must  be  assessed  by  means  of  speciﬁc  evaluation  tools,  in  particular
visual  analogue  scales  and  digital  versions  [3].
CPP  has  multiple  possible  causes.  A  careful  analysis  of  patient  history  covering  symptoms
of  the  gastrointestinal,  gynecological,  and  urinary  systems  as  well  as  muscle,  bone  and
joint  symptoms  must  guide  the  clinical  examination  and  further  diagnostic  investigations.
E-mail address: v.juhanduguet@hopital-europeen.fr
http://dx.doi.org/10.1016/j.diii.2015.07.010
2211-5684/© 2015 Éditions franc¸aises de radiologie. Published by Elsevier Masson SAS. All rights reserved.
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equal  to  that  of  the  subcutaneous  fat,  and  the  signal  persists98  
sychogenic  pain  must  be  a  diagnosis  of  exclusion.  Since  eti-
logies  are  variable  and  can  be  combined,  it  is  sometimes
hallenging  to  manage  this  symptom  that  is  hard  to  tolerate
or  patients,  often  frustrating  for  clinicians,  and  above  all
ery  costly  for  society.
CPP  is  a  frequent  reason  for  attending  a  gynecologist  by
etween  10  and  40%  of  patients  [4]  and  it  is  thought  to  be
ehind  around  40%  of  laparoscopies  and  15%  of  hysterec-
omies  [5].  According  to  Neis  et  al.,  a  third  of  cases  of  CPP
re  due  to  endometriosis  and  a  third  to  adhesions  [6].  Pelvic
ltrasonography  is  the  ﬁrst  imaging  examination  that  should
e  performed.  Any  of  the  pelvic  structures  can  give  rise  to
PP.
This  article  covers  endometriosis,  adenomyosis,  chronic
elvic  infections,  adhesions,  pelvic  congestion  syndrome,
nd  pudendal  neuralgia,  which  are  the  major  causes  of  CPP
nd  highlights  the  role  of  imaging  in  the  diagnostic  approach.
elvic endometriosis
ndometriosis  is  deﬁned  by  the  presence  of  functional
ndometrial  tissue  (glands  or  stroma)  outside  the  uterus.
hree  types  of  localization  have  been  described  including
varian  endometriosis  (cystic),  superﬁcial  peritoneal  endo-
etriosis,  and  deep  proliferative  endometriosis.
Pelvic  endometriosis  lesions  are  found  during  laparoscopy
n  one-third  of  women  with  CPP  [7].  However,  25%  of  women
ith  histologically  demonstrated  endometriosis  are  asymp-
omatic.  The  pains  associated  with  endometriosis  are  CPP,
ysmenorrhea,  dyspareunia,  dysuria,  and  dyschezia.  It  is
igure 1. Endometrioma of the left ovary on MRI. Intermediate signal in
n T1-weighted images without (b) and with fat saturation (c).
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ow  recognized  that  a  number  of  mechanisms  are  at  the  root
f  these  pains,  with  the  intervention  of  inﬂammatory  medi-
tors  (production  of  pro-inﬂammatory  and  pro-angiogenic
ytokines),  and  involvement  of  the  central  and  peripheral
ervous  systems,  and  the  proprioception  system  [8]. The
ecretion  of  nerve  growth  factor  and  vascular  endothelial
rowth  factor  is  also  thought  to  play  a  role  in  generating  the
ain  of  endometriosis.  Repeated  microbleeds  within  deep
ndometriosis  lesions,  and  the  development  of  autonomic
nnervation  within  these  lesions,  can  sometimes  explain  the
iscordance  between  substantial  pain  and  lesions  that  are
acroscopically  relatively  small.  There  is  no  association
etween  the  macroscopic  severity  of  lesions  and  symptoms
f  pain  [9].
varian endometriosis
n  ovarian  endometrial  cyst  or  endometrioma  is  a  hemor-
hagic  collection.  When  isolated  it  is  often  accompanied
y  only  mild  pain.  In  its  typical  form  on  ultrasonography
t  is  homogenous  and  isoechoic  (homogenous  ﬁne  stippling)
ometimes  with  pseudoseptations  or  clots.  Differential  diag-
oses  of  other  types  of  cyst  may  sometimes  be  put  forward
functional  hemorrhagic  cyst,  dermoid  cyst  etc.).  The  pre-
entation  can  be  multiple  or  bilateral,  as  is  seen  in  between
0  and  50%  of  cases  [10].  On  MRI,  endometrioma  usually  has
igh  signal  intensity  on  T1-weighted  images,  higher  than  ortensity on T2-weighted MR image (shading) (a), high signal intensity
n  fat-suppressed  sequences,  by  contrast  to  dermoid  cysts
Fig.  1).  On  T2-weighted  images  there  is  an  intermediate
ignal  (shading  sign),  sometimes  with  a  ﬂuid-ﬂuid  level  [11].
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The  signal  can  vary  depending  on  the  age  of  the  endometri-
oma  (haemoglobin  degradation  products).  The  use  of
intravenous  administration  (IV)  of  a  gadolinium  chelate  as
a  contrast  material  can  be  useful  to  distinguish  a  clot  from
papillary  vegetation  or  an  epithelial  tumor.  The  wall  of  the
endometrioma  may  enhance  after  IV.  Endometriomas  vary
in  size  from  implants  less  than  a  millimeter  in  size  within
the  ovaries  or  on  their  surface  to  cysts  that  are  sometimes
larger  than  5  cm.  MRI  is  more  sensitive  than  ultrasonogra-
phy  for  detecting  small  ovarian  implants.  Endometrioma  can
sometimes  be  associated  with  hematosalpinx.
Deep endometriosis
Deep  endometriosis  corresponds  to  ectopic  endometrial  tis-
sue  that  penetrates  deeper  than  5  mm  into  the  peritoneum
and  sub-peritoneal  structures.  The  lesion  is  made  up  of
hyperplastic  ﬁbrotic  and  muscular  tissue  and  it  is  some-
times  accompanied  by  hemorrhagic  or  ﬂuid  implants.  Deep
endometriosis  affects  the  posterior  sub-peritoneal  space
and/or  the  anterior  peritoneal  space  of  the  vesicouter-
ine  pouch.  Posterior  deep  endometriosis  usually  originates
from  the  peritoneum,  often  from  the  pouch  of  Douglas.  The
lesion  then  invades  the  sub-peritoneal  space  and  affects
the  torus  uterinus,  resulting  in  a  thickened  torus  uterinus,
and  the  uterosacral  ligaments  (USL).  It  can  spread  fur-
ther  back  to  the  rectosigmoid  junction  (Fig.  2).  Adhesions
may  then  develop  at  the  meeting  points  of  the  serosa  of
the  gastrointestinal  tract,  involvement  that  is  sometimes
p
c
p
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Figure 2. Deep endometriosis of the posterior pelvis. T2-weighted (a
endometriosis of the posterior pelvis with retro-cervical ﬁbrotic thickenin
junction (arrow). Hemorrhagic implant in the wall with a ﬂuid-ﬂuid leve999
uperﬁcial  to  the  wall  and  sometimes  transparietal.  It  is
mportant  to  be  aware  of  any  involvement  of  the  gastroin-
estinal  mucosa  so  that  the  surgical  treatment  plan  can
e  tailored  accordingly.  Endometriosis  of  the  gastrointesti-
al  tract  is  usually  localized  to  the  rectosigmoid  junction.
esions  affecting  only  the  rectum  are  much  less  common.
Transvaginal  ultrasonography  must  look  for  hypo-echoic
hickening  of  the  torus  and  USL  (Fig.  3)  and  any  involvement
f  the  sigmoid  colon  wall  [12].  If  the  musculature  appears
ore  echogenic  than  it  should,  this  indicates  involvement
f  the  muscle  wall.  On  T2-weighted  MRI,  deep  lesions  are
ypo-intense  due  to  their  ﬁbrotic  content,  and  they  can  be
ssociated  with  ﬂuid  inclusions  that  are  hyper-intense  (cys-
ic  implants).  They  sometimes  contain  high  signal  intensities
n  T1-weighted  imaging  (hemorrhagic  implants),  which
akes  it  easier  to  detect  them  [13].  Involvement  of  the  USL
s  common.  T2-weighted  sequences,  with  thin  cross-sections
ollowing  the  planes  of  the  ligaments,  are  the  most  valuable.
resence  of  a  nodule,  thickening,  or  asymmetric  USL  are
uggestive  of  posterior  endometriosis  (Figs.  3—5)  [14,15].
ndoscopic  ultrasound  of  the  rectum  may  be  useful  as  part
f  preoperative  assessment  in  order  to  establish  the  extent
f  mucosal  involvement.
Vaginal  endometriosis  is  often  associated  with  involve-
ent  of  the  torus  or  USL.  It  can  lead  to  obliteration  of  the
osterior  vaginal  fornix.  The  sensitivity  of  the  examination
an  be  increased  by  marking  the  vagina  with  ultrasonogra-
hy  gel.  Involvement  of  the  rectovaginal  septum  is  almost
lways  a  continuation  of  a posterior  deep  lesion  to  the  pouch
, b, c) and T1-weighted MR images with fat saturation (d). Deep
g together with a ﬁbro-hemorrhagic wall lesion at the rectosigmoid
l (arrow) (c, d).
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Figure 3. Nodular thickening of the proximal part of the left uterosacral ligament on transvaginal ultrasonography (arrow) (a). Oblique
sagittal view. Very slight thickening of the right ligament (b).
Figure 4. A 28-year-old woman complained of CPP and dyspareunia. Axial T2-weighted MR images (a, b). The uterosacral ligaments are
thickened and regular (arrow). Small ﬂuid collection in the posterior peritoneum. No sign of ovarian or deep endometriosis on the other
sequences. Laparoscopy conﬁrmed endometriosis of the uterosacral ligaments.
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aigure 5. A 32-year-old woman, G0P0. Dyspareunia and CPP. T2-w
f the right USL. The proximal two thirds of the right USL appear ri
uperﬁcial endometriosis conﬁrmed at laparoscopy.
f  Douglas,  the  vagina,  or  the  USL.  Deep  posterior  involve-
ent  and  obliteration  of  the  pouch  of  Douglas  often  lead  to
PP  or  dyspareunia,  due  to  compression  or  inﬁltration  of  the
erves  of  the  sub-peritoneal  space  [16].nterior sub-peritoneal deep endometriosis
nterior  sub-peritoneal  deep  endometriosis  is  less  common,
ccounting  for  between  2  and  6.4%  of  cases  of  pelvic
s
h
tted MRI in the sagittal (a) and axial planes (b). Nodular thickening
d horizontal and there is a small ﬁbrous nodule (arrow). Deep and
ndometriosis  [17]. It  is  mainly  found  in  the  vesicouterine
ouch.  It  is  important  to  look  for  this  using  both  transvaginal
nd  supra-pubic  full  bladder  ultrasonography.  The  lesion
s  hypo-echoic  and  can  reach  the  bladder  wall  and  may  be
ssociated  with  ureteral  dilatation.  MRI  often  shows  low
ignal  intensity  on  T2-weighted  sequences,  with  spots  of
igh  signal  intensity  on  T2  and/or  T1-weighted  images.
Deep  endometriosis  lesions  can  be  associated  with  a  con-
iguous  pattern  of  involvement  of  the  external  myometrium
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(adenomyosis).  There  are  other  sites  that  can  be  affected
by  endometriosis  and  play  a  role  in  CPP  (ligament  or  wall
lesions  etc.).
Peritoneal endometriosis
MRI  has  a  relatively  poor  sensitivity  for  the  detection  of
peritoneal  endometriosis  implants.  Laparoscopy  remains  the
gold  standard  for  the  diagnosis.  Superﬁcial  peritoneal  ﬁnd-
ings  include  the  classic  blue  or  black  lesions  as  well  as  less
common  or  subtler  lesions  (clear,  brown  or  yellow,  white,
or  mixed)  [18].  On  fat-saturated  MRI  sequences,  it  is  cru-
cial  to  look  for  implants  producing  high  signal  intensity  on
T1-weighted  images,  especially  at  any  of  the  pouches  of  the
peritoneum  and  the  broad  ligament.
Adenomyosis and uterine ﬁbroids
Adenomyosis  is  a  common  condition  that  mainly  affects
women  between  40  and  50  years  of  age.  It  is  deﬁned  on  his-
tology  as  the  presence  of  ectopic  endometrial  gland  tissue  in
the  myometrium  penetrating  2—3  mm  into  the  interface  of
the  endometrium  and  myometrium.  Two  thirds  of  patients
are  symptomatic,  presenting  pelvic  pain,  menometrorrhagia
and  dysmenorrhea  [19].  Adenomyosis  can  be  diffuse  or  focal.
On  ultrasonography  the  presence  of  non-vascularised  lacu-
nae  within  the  myometrium  is  speciﬁc.  The  uterus  is  often
enlarged,  heterogeneous,  with  wall  asymmetry,  and  some-
times  linear  striation  that  is  either  hyper  or  hypo-echoic.  On
MRI  the  junctional  zone  is  thickened  on  T2-weighted  imaging
(>  11  mm),  sometimes  with  spots  of  high  T2  signal  intensity
(Fig.  6)  that  are  isointense  or  hyper-intense  on  T1-weighted
imaging  [20].  Focal  adenomyosis  or  adenomyoma  is  a  focal
zone  of  low  signal  intensity  that  is  continuous  with  the  junc-
tional  zone,  often  in  the  fundus,  with  spots  of  high  signal
intensity.
Parker  et  al.  have  reported  that  CPP  in  patients  who
have  undergone  surgery  for  endometriosis  is  more  common
in  those  who  had  a  junctional  zone  thicker  than  11  mm  on
preoperative  MRI  [21].  The  presence  of  uterine  ﬁbroids  can
also  cause  CPP,  often  experienced  as  a  feeling  of  heaviness.
The  compression  of  the  neighboring  organs  is  involved  in  the
etiopathogenesis  of  these  pains.
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Figure 6. Pelvic MRI in a woman with pelvic pain and menorrhagia sh
T2-weighted images in the internal third of the myometrium (a, b). No h1001
alpositions of the uterus
rolapses  very  rarely  cause  CPP.  It  is  mainly  hysterop-
osis  that  leads  to  a  feeling  of  painful  pelvic  heaviness
hat  becomes  worse  on  standing.  The  treatment  is  surgery.
terine  retroversion,  which  often  occurs  together  with
etroﬂexion,  is  not  usually  symptomatic.  It  is  only  ﬁxed
etroversions  (sequelae  of  inﬂammation  or  endometriosis
esions)  or  Allen-Masters  syndrome  that  tend  to  be  painful.
Allen-Masters  syndrome  corresponds  to  a  laceration  of
he  broad  ligament.  It  combines  deep  dyspareunia  and  per-
anent  chronic  pelvic  pain  that  increases  with  tiredness
nd  on  standing.  Pain  is  relieved  in  the  ventral  decubitus
osition.  Use  of  a  pain-relieving  tampon  is  evidence  for  diag-
osis.  The  cervix  is  highly  mobile  to  the  touch,  and  the  body
f  the  uterus  is  painful  on  mobilization.  Patients  often  have
rior  history  of  traumatic  delivery.  Laparoscopy  shows  a  lac-
ration  of  the  posterior  fascia  of  the  broad  ligament,  often
ssociated  with  pelvic  varices  and  a large  uterus.  The  treat-
ent  is  surgery.  The  diagnosis  cannot  be  made  radiologically.
hronic pelvic inﬂammatory disease
hronic  adnexal  infections  are  a  cause  of  long-term  pelvic
ain.  Often  secondary  to  salpingitis,  a  septic  abortion  or  an
nfectious  complication  of  childbirth,  these  chronic  infec-
ions  are  often  the  result  of  pelvic  peritonitis  that  has  not
een  appropriately  treated.  The  course  consists  of  sub-
cute  febrile  ﬂare-ups.  Pain  is  often  diffuse  and  worsened
y  sexual  intercourse.  Ultrasonography  is  the  ﬁrst  imaging
xamination  to  carry  out,  to  look  for  hydrosalpinx,  chronic
dnexal  abscess,  and  peritoneal  inclusion  cysts,  which  are
ndirect  signs  of  adhesion.  Bilateral  involvement  is  common
22]. CT  can  be  useful  for  differential  diagnosis  and  exclude
n  inﬂammatory  gastrointestinal  disease.
When  a  complex  pelvic  mass  is  found,  differential  diag-
osis  from  an  ovarian  cancer  can  be  challenging,  and  even
ore  so  as  the  symptoms  of  infection  are  barely  present
t  this  stage.  The  characteristic  tubular  shape  of  the  fal-
opian  tubes  may  not  be  found.  MRI  is  more  speciﬁc  than
ltrasonography.  On  MRI  a  tubo-ovarian  abscess  produces
ow  or  intermediate  signal  intensity  on  T2-weighted  imag-
ng,  sometimes  with  a  corona  of  high  signal  intensity  on
ows ﬁndings consistent with adenomyosis. High signal intensity on
emorrhagic implant is present (c).
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1-weighted  imaging.  There  is  wall  enhancement  with  early
ontrast  uptake  and  a  later  accumulation  of  contrast  mate-
ial  that  is  often  greater  in  the  adjacent  myometrium
23,24].  A  ﬁnding  of  gas  in  the  lesion  is  rare  but  spe-
iﬁc.  Peri-adnexal  signs  support  this  diagnosis:  fat  that
ppears  ‘‘dirty’’  on  T2-weighted  imaging,  enhancing  adhe-
ions,  fascias  that  appear  thickened,  lymphadenopathies.
he  content  of  a  tubo-ovarian  abscess  (pus)  is  hyper-intense
n  diffusion-weighted  imaging  with  a  low  apparent  diffusion
oefﬁcient  value  [25].  Hydrosalpinx,  adhesions  and  perit-
neal  inclusion  cysts  are  chronic  infections  that  lead  to
equelae  that  can  cause  infertility.  Actinomycosis  is  a  par-
icular  form  of  chronic  inﬂammation  that  is  more  likely  to
evelop  in  women  with  intrauterine  device.  Clinical  features
re  non-speciﬁc.  It  often  manifests  with  a  tumor-like  pat-
ern,  consisting  of  adnexal  and  peritoneal  masses  (Fig.  7).
dhesions
dhesions  are  found  after  pelvic  surgery  or  as  a  result  of
hronic  pelvic  inﬂammation,  which  may  be  infectious  or
inked  to  endometriosis.  These  adhesions  themselves  gen-
rate  chronic  pelvic  pains  that  it  is  sometimes  difﬁcult  to
iagnose  using  non-invasive  methods.  Hysterography  carried
ut  for  infertility  assessment  demonstrates  poor  peritoneal
pill.  Peritoneal  inclusion  cysts  are  diagnosed  on  ultrasono-
raphy  (cysts  molded  to  the  adjacent  structures,  mobile  on
f
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igure 7. Pelvic pain. Ultrasound contributed very little. MRI: T2-weig
dministration of contrast material (c, d). Right tubo-ovarian abscess, 
ladder wall (a). Actinomycosis.V.  Juhan
alpation)  [22]  or  cross-sectional  imaging.  They  may  show
nhancement  after  IV  of  contrast  material  if  they  are  inﬂam-
atory.
It is  sometimes  possible  to  visualize  adhesions  on  MRI  if
hey  are  thick  or  outlined  by  peritoneal  effusion  (Fig.  8).  A
istortion-like  appearance  of  the  pelvic  architecture  can  be
n  indirect  sign  of  pelvic  adhesions.
elvic congestion syndrome or pelvic
enous  insufﬁciency
his  condition  mainly  affects  multiparous  women.  The
hronic  pain  usually  consists  of  a feeling  of  heaviness  that
s  exacerbated  on  standing,  at  the  end  of  the  day,  and  by
ctivities  that  increase  abdominal  pressure.  It  is  most  often
resent  before  and  after  menstruation,  after  sexual  inter-
ourse,  and  during  pregnancy.  It  is  sometimes  accompanied
y  dyspareunia,  dysmenorrhea,  vaginal  discharge,  dysuria
nd  constipation.  The  clinical  examination  should  look  for
aricose  veins  of  the  perineum  and  lower  limbs,  and  a  cervix
hat  is  sensitive  to  mobilization.
There  are  often  multiple  causative  factors  involved  and
he  pathophysiology  is  poorly  understood.  Predisposing
actors  may  include  a  family  history  of  varicose  veins,
 history  of  pelvic  surgery,  a  retroverted  uterus,  and  a
ormonal  inﬂuence,  the  last  of  these  being  a  deﬁnite  factor.
his  is  demonstrated  because  pelvic  congestion  syndrome
hted cross-sections (a, b), T1 with fat saturation before and after
tumour-like appearance with inﬁltration of the myometrium and
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aFigure 8. Sagittal T2-weighted images. Vesicouterine adhesions 
(arrow).
is  practically  unheard  of  in  post-menopausal  women,  estro-
gens  weaken  the  vessel  walls,  and  the  symptoms  disappear
with  treatments  to  suppress  the  ovaries.  Phenomena  of
venous  compression  may  also  be  responsible:  retro-aortic
left  renal  vein,  Nutcracker  syndrome  (compression  of  the
left  renal  vein  by  the  superior  mesenteric  artery),  or  uterine
malposition.  The  left  ovarian  vein  is  most  often  affected
because  of  its  anatomical  position.  This  venous  insufﬁciency
is  in  most  cases  acquired,  although  a  congenital  absence  of
the  valves  of  the  ovarian  veins  can  also  be  a  cause.  There
is  a  lack  of  consensus  over  diagnostic  criteria.  Identifying
(
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h
Figure 9. Transvaginal ultrasound. Varices of the parametrium seen in
d).symptomatic 32-year-old female G0P0. Hypointense linear image
elvic  varices  is  not  enough  for  a  diagnosis  to  be  made
ecause  it  is  not  the  presence  of  varices  but  the  valve
ncompetence  that  causes  the  symptoms.  A  number  of
maging  signs  have  been  described.
The  peri-uterine  and  peri-ovarian  veins  are  dilated.  On
ltrasonography,  some  have  a  diameter  in  excess  of  4  mm
ith  a  Doppler  ﬂow  rate  of  ≤  3  cm/s.  The  arcuate  veins
re  dilated,  and  communicate  with  the  pelvic  varices  [26]
Fig.  9).  Pelvic  congestion  syndrome  can  be  associated
ith  polycystic  ovaries  and  an  enlarged  uterus.  Coakley
as  proposed  a set  of  criteria  for  cross-sectional  imaging:
 the transverse plane (a, b), continuous with the arcuate veins (c,
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t  least  four  para-uterine,  homolateral  veins  of  variable
idth,  one  of  the  veins  has  a  width  greater  than  4  mm,
r  an  ovarian  vein  with  a  width  exceeding  8  mm  [27].  The
ilated  pelvic  veins  and  ovarian  vein  are  tortuous  and  have
sosignal  intensity,  or  sometimes  low  signal  intensity  or
ow  void  on  T1-weighted  imaging,  while  on  T2-weighted
maging  they  are  hyper-intense  or  heterogeneous,  due  to
low  ﬂow  (Fig.  10).  After  IV  of  contrast  material,  the  veins
how  increased  visibility  in  the  venous  phase.  The  varices
an  spread  to  the  parametrium,  perineum,  or  lower  limbs.
Retrograde  ovarian  vein  opaciﬁcation  in  the  delayed
rterial  phase  or  reﬂux  during  Vasalva  maneuver  indicate
enous  incompetence.  This  reﬂux  can  be  demonstrated  on
oppler  ultrasound  or  dynamic  MR  angiography.  Venogra-
hy  (Fig.  11)  can  be  performed  for  diagnostic  purposes  but
hen  other  imaging  techniques  were  inconclusive.  Venogra-
hy  is  primarily  carried  out  for  treatment  purposes  before
mbolization.  The  diagnosis  of  pelvic  venous  insufﬁciency
s  therefore  essentially  a  clinical  exercise  that  is  supported
y  radiology  ﬁndings.  The  imaging  examinations  also  allow
ther  causes  of  CPP  to  be  excluded.  Treatment  is  medical  or
ndovascular,  and  more  rarely  surgical  [28—30].udendal neuralgia
his  nerve  originates  at  the  anterior  branches  of  S2,  S3  and
4  and  follows  its  course  surrounded  by  a  double  layer  of
d
l
i
igure 10. Pelvic heaviness, dyspareunia. Pelvic MRI with the followin
eighted axial (c), T1-weighted with fat saturation and contrast mater
isible on T2-weighted sequences (arrow).V.  Juhan
nternal  obturator  muscle  aponeurosis  (Alcock’s  canal).  It
s  primarily  in  this  area  that  traumas  may  occur  giving  rise
o  CPP.  The  pain  is  felt  in  the  perineum,  sometimes  radiat-
ng  anteriorly  or  posteriorly.  It  is  exacerbated  in  a  standing
osition.  There  is  not  usually  any  sensory  difﬁculty.  Perineal
lectrical  stimulation  shows  a  characteristic  increase  in  the
istal  motor  latency  of  the  pudendal  nerve  on  the  painful
ide.  CT  or  MRI  can  exclude  a  tumor  as  a cause,  which
s  extremely  rare.  Treatment  often  consists  of  CT-guided
teroid  injections.
ther causes
t  is  routine  to  check  for  a  urinary  infection  before  sug-
esting  a  diagnosis  of  interstitial  cystitis.  This  is  seen
n  young  women  or  more  often  during  the  menopause.
nterstitial  cystitis  manifests  as  bladder  pain  with  uri-
ary  frequency  and  sterile  urine.  The  etiopathogenesis  is
oorly  understood  but  one  possibility  could  be  connected
o  an  inﬂammation  of  the  bladder  wall.  It  is  often  asso-
iated  with  a  painful  vulva,  endometriosis,  and  perineal
ysfunction  [31].CT  can  be  useful  to  exclude  a  gastrointestinal  cause.  The
iagnosis  of  CPP  of  neurological,  rheumatological  or  muscu-
ar  origin  is  primarily  based  on  clinical  ﬁndings.  The  role  of
maging  is  to  exclude  an  inﬂammatory  lesion.
g sequences: T2-weighted sagittal (a), T2-weighted axial (b), T1-
ial. Combination of adenomyosis (a, b) and pelvic varices, clearly
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enography shows pelvic varices and valve incompetence with distension
ization.
• Pelvic  congestion  syndrome  or  venous  insufﬁciency
can  cause  CPP.  The  venous  insufﬁciency  can  be
congenital  or  acquired.  Diagnosis  is  made  clinically
and  with  imaging.  Venography  is  often  carried  out
pre-treatment  just  before  embolization.
C
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Q
1  —  MR  examination  was  performed.  Which  sequences  would
you  use?
2  —  Are  there  abnormalities  on  Fig.  12? What  diagnosis  does
it  suggest?Figure 11. A 42-year-old woman with progressive dyspareunia. V
of the left ovarian vein. Symptoms improved markedly after embol
Conclusion
There  are  numerous  causes  of  CPP  and  sometimes  multiple
factors  are  involved,  which  can  make  diagnosis  challenging.
A  multidisciplinary  approach  is  needed.  Imaging  investi-
gations  must  be  guided  by  a  careful  analysis  of  patient
history  and  clinical  examination.  Pelvic  and  transvaginal
ultrasonography  remain  the  ﬁrst  examinations  to  be  carried
out.  MRI  is  more  useful  for  the  diagnosis  and  assessment
of  spread  in  endometriosis,  and  the  diagnosis  of  chronic
pelvic  inﬂammatory  disease.  Doppler  ultrasonography  and
cross-sectional  imaging  can  support  a  diagnosis  of  pelvic
congestion  syndrome  and  be  used  to  look  for  other  causes  of
CPP.
Take-home  messages
• Chronic  pelvic  pain  (CPP)  must  be  investigated
after  a  meticulous  history  and  targeted  clinical
examination.  These  pains  are  often  highly  disabling.
There  are  multiple  causes,  and  it  is  important  to  be
aware  of  them  in  order  to  be  able  to  look  for  them.
• Pelvic  ultrasonography  is  the  ﬁrst  examination  to
perform.
• Pelvic  endometriosis  is  a  common  cause  of  CPP.  The
intensity  of  the  pain  is  unrelated  to  lesion  size.
Subtle  signs  on  MRI,  such  as  an  isolated  thickening
of  the  USL,  can  be  highly  suspicious.  It  is  these  deep
posterior  lesions  that  ‘‘shout  the  loudest’’.  Isolated
endometriomas  often  produce  minimal  pain.
• Look  for  gastrointestinal  endometriosis  on  ultraso-
nography  and  MRI  as  a  matter  of  course.
• Adenomyosis  can  cause  CPP.
• Chronic  pelvic  inﬂammatory  disease  often  gives
rise  to  an  unclear  set  of  symptoms.  On  ultrasono-
graphy,  look  for  sequelae  of  infection  (adhesions,
hydrosalpinx,  peritoneal  inclusion  cysts).  In  women
with  complex  ovarian  mass,  MRI  helps  distinguish
between  a  neoplastic  lesion  and  a  chronic  adnexal
abscess.F
p• In pudendal  neuralgia  cross-sectional  imaging  can
exclude  compression  as  a  cause.
linical case study
 32-year-old  woman,  G1P1,  complained  of  chronic  pelvic
ain  at  the  midline  that  worsened  before  menstruation.  No
ysuria  or  menometrorrhagia  were  reported.
uestionsigure 12. Pelvic MRI. T2-weighted MR image in the sagittal
lane.
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 —  What  signal  do  ovarian  lesions  often  produce  on  fat
aturation  sequences?
 —  Should  another  examination  have  been  requested  before
he  MRI?
nswers
 —  T2-weighted  sequences  in  the  sagittal  and  axial  planes,
nd  T1-weighted  sequences  in  the  axial  plane  without  and
ith  fat  saturation.  This  may  be  completed  if  necessary
y  an  oblique  axial  plane  T2-weighted  sequence  using
hin  cross-sections  following  the  plane  of  the  uterosacral
4
t
w
h
igure 13. Pelvic MRI with the following sequences: T2-weighted axia
aturation (c). Bilateral ovarian endometriomas with intermediate signal 
equences with and without fat saturation. Fibro-hemorrhagic lesion of th
mages with fat saturation. Nodular ﬁbrous lesion in the vesicouterine p
igure 14. Pelvic ultrasound. (a) Supra-pubic route. Echogenic lesion p
hickening of the torus uterinus is clearly visible. The lesion extends to 
he deep endometriosis of the anterior pelvis is visible on transvaginal iV.  Juhan
igaments.  Rectal  and/or  vaginal  marking  may  be  used.
ontrast  material  is  not  used  as  a  matter  of  course.
 —  Retro-uterine  adhesions  together  with  a  lesion  of  the
all  at  the  rectosigmoid  junction.  Lesion  of  the  vesicouter-
ne  pouch.  Suggested  diagnosis:  deep  pelvic  endometriosis.
 —  Endometriomas  produce  high  signal  intensity  on  fat-
aturated  T1-weighted  images  (cyst  containing  blood).  We
resent  some  further  images  of  the  examination  (Fig.  13a,
,  c). —  Yes,  a  pelvic  ultrasound  (Fig.  14).  It  is  the  ﬁrst  examina-
ion  of  morphology  to  perform  after  the  clinical  examination
hen  a  patient  presents  chronic  pelvic  pain.  It  would
ave  been  sufﬁcient  in  this  case  to  diagnose  deep  ovarian
l (a), T1-weighted axial (b), and T1-weighted axial image with fat
on T2-weighted sequences and high signal intensity on T1-weighted
e sigmoid colon wall (spots visible on T1-weighted and T1-weighted
ouch.
ushing against the posterior bladder wall. Transvaginal route (b-e),
the rear with a hypoechoic lesion of the sigmoid colon wall (b, c).
maging if the probe is slightly withdrawn. It is isoechoic.
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endometriosis. An  MRI  allows  for  a  more  accurate  diagnosis
of  spread  to  be  made.
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